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SPICADO#ZF B 1R (FHEILEDREEA)

e The rise of metals and dust

FHORDHDEAN TREPERLGE ., OATEHAGRRICEEE
CHBETHRIZEDIIIITHEEIN=OMN? ZTANOCE#YE (FEIE
RAEIKT) [FWNDED LSS =D H ?

R~ E TR IR BRI LY 130EFRTIDFHL L E R BRI
I—H—IoDERNECT AT ALDREZRTET .

e Star formation and Black Hole accretion

SRAIDOMREICEXTSvoHR—ILILE
BFERICHE RSN TF=DHh ?

2599 R—ILDEENERREFIEDT-
DM ?

SPICA ClZ. Z2=ENF ADO IR D 5L
NEWFMEERF CEXTREZSLAR
DEBIRELEMNS, 120 EFFINDFH
DHLWEREEAFET. EXRTIVIER
—IILDEFEETOFENEZHALNZT S,
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SPICAO# FHR (RERTA)

e Gas content during the planet forming phase

FIEREZRABRDI00 KIEEDH ADYIE LR IREELHBEDELIZHESE
itZx. ZHOXRED D IHE BN SBHASHNZT S,

e Setting the clock for planet formation
ABRPDONADHEE. HADREZSHDORKICEWTAEYT 5,
e \Water in planet formation

M D/KDIRRE(RAE. BIK, #HR)D
DN A/ —SADAEZFAITET B,
SH[2, E2-FHBOFEEICK>TKOIKEMN
EDEOZEEXZITTWAIZEHALHIZT B,

e From pristine dust to planets

AP OERPEN. MAFNCEEIC
AERLTWGERRZAIET D, T, £anlc
DENLRFEDMEDRHEZRTET
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Upper: 1.P. for key IR fine-structure lines (adapted from Spinoglio & Malkan, 1992).

Lower: excitation temperature of molecular transition, spectral features from PAHs, H,O ice, silicates.
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£ 5 T AL AL 52 :
S M I(SPICA Mid-Infrared Instrument) EK g

LR R=50-150, Si:Sb 17-36um
-Camera 10°x12’, Si:Sb @ 34um
MR R=1300-2300, Si:Sb 18-36um
-HR R=29000 Si:As 10-18um

(w/ Immersion Grating)

A <—2avEFETF | HR >0¢m

SAFARI (SpicA FAR-infrared Instrument)

TES Bolometer Arrays operated at 50mK
LR R=300, 34-230um, grating
HR R=1500-11000 34-230um Grating+FTS

B'BOP (B-fields with Bolometers and Polarizers)

infrared polarimetry imager at 70, 200, 350um

SAFARI/SPEC

2022/3/14 BB D EFRIME-TIA YR TR TH Specifications as of October 2019 7



SPICA Observing Modes (SMI & B-BOP)

HR+MR slit on the sky

o SMI ) oy g
HR+MR: HR (High-resolution spectroscopy) and 3= — slllt
MR (Medium-resolution spectroscopy) channels {17
observe the same position of the sky simultaneously. "

LR+CAM FoV
LR+CAM: LR (Low-resolution spectroscopy) and
CAM (camera) channels are operated Mapping Direction
simultaneously (CAM works as slit-viewer of LR). 12’
Spectral mapping is realized by moving the FoV o '<\
along the direction indicated in the figure. CAM(imaging)/’ I(-R |
v slit 3.7”x4

[

A

e B-BOP 1o
Three channels (70, 200, 350 um) are operated simultaneously.

Approximately the same field-of-view (FoV) is covered by the three channels. Pixel
size of each channel is defined to make Nyquist sampling of the PSF at the

wavelengths. 7 7] /O, Vscan .
70 ym i . SN/ D)
i ﬁ: D
B-BOP FoV 350 um o o~ - -

2022/3/14 FABNSIEFNMNE-TINIVYIKE TIESFH 8
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SPICARRET D R (R} )

e SPICA Science Study Team (ESA)
Br64 . BARSEMNBED,
FYLWREEIZKSD Science WG L T, BERET,
MSRIZFIF. SPICAD R #lE% STk LT=Yellow BookZ e B (FR5E).
Science WGD &R TR A L. White Papers ELTH (202243 A IR 134R)

o SPICAHIRIEEZE R (JAXA)
SRR, B, KGR, TEFRLVAEFD128 06755,
HN70RDMRENLGAH VA IR KR = 1. ME DK Z1To1=,

(A IO AT = &R EE I IESPICA HPKY A B
httos://www.ir.isas.jaxa.jp/SPICA/SPICA HP/suishin/docs/SPICA final report 20201201.pdf

RX A ISPICAY S 12020F11 A . 1287

o SPICAZELTEMMEMEEBDRYET—VIL, FEICDENLGEER
BAELED,
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https://www.ir.isas.jaxa.jp/SPICA/SPICA_HP/suishin/docs/SPICA_final_report_20201201.pdf

SPICA White Papers

e SPICAOREZHETDEZ. White Paper&L T Publications of the Astronomical Society of Australia —
(PASA) o #B#EIICHARL TLNS, 202253 A RETIMmFAIT. BRI F L5 A,

o SPICAREIRREADYIFLUREGDHELLIZ, RIMRIFRI VL AVREICLERSINS L HfF,
ADS#%%: abs:(SPICA) bibstem:(PASA)

SPICA - a Large Cryogenic Infrared Space Telescope Unveiling the Obscured Universe, Roelfsema, P. R. et al., PASA, 35, e048 (2018) 69
Galaxy Evolution Studies with the SPace IR Telescope for Cosmology and Astrophysics (SPICA): The Power of IR Spectroscopy, 31
Spinoglio, L. et al., PASA, 34, e057 (2017)

Feedback and Feeding in the Context of Galaxy Evolution with SPICA: Direct Characterisation of Molecular Outflows and Inflows, 17
Gonzalez-Alfonso, E. et al., PASA, 34, e054 (2017)

SPICA and the Chemical Evolution of Galaxies: The Rise of Metals and Dust, Fernandez-Ontiveros, J. A. et al., PASA, 34, e053 (2017) 17
Tracing the Evolution of Dust Obscured Star Formation and Accretion Back to the Reionisation Epoch with SPICA, Gruppioni, C. et al., 20
PASA, 34, e055 (2017)

Unbiased Large Spectroscopic Surveys of Galaxies Selected by SPICA Using Dust Bands, Kaneda, H. et al., PASA, 34, e059 (2017) 16

Probing the Baryon Cycle of Galaxies with SPICA Mid- and Far-Infrared Observations, van der Tak, F. F. S. et al., PASA, 35, e002 (2018) 14

Probing the high-redshift universe with SPICA: Toward the epoch of reionisation and beyond, Egami, E., et al., PASA, 35, e048 (2018) 13
Probing the cold magnetised Universe with SPICA-POL (B-BOP) , Ph. André et al., PASA, 36, e029 (2019) 15
Mid-IR cosmological spectrophotometric surveys from space: Measuring AGN and star formation at the Cosmic Noon with a SPICA-like 4

mission, Spinoglio, L. et al., PASA, 38, e021 (2021)

The role of SPICA-like missions and the Origins Space Telescope in the quest for heavily obscured AGN and synergies with Athena, 1
Barchiesi, L., et al., PASA, 38, e033 (2021)

The formation of planetary systems with SPICA, Kamp, ., et al., PASA, 38, e055 (2021)
Simulating infrared spectro-photometric surveys with a SPRITZ, Bisigello, L., et al., PASA, 38, e064 (2021)
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o EICHINEFEBMGHEEXRISVIR—ILERE

SRR E—I%RT 2=0.5-2 DEKRIEENZ=RFHICERL ., SAEBAPDEDH
FATBENBEMGEBE RISy oh—IL (AGN) DEZNEERMIZIELCGERET S,
o [RIGERAIHIFEE
SMI ZRAWT., $FICEEHORIBIRAIAZ IR o= T — T H—RAE1T740 ., FEAFEFHIC
BITHIERA, TV IR—ILENRE O£ EIZDODWNT, REWLIEREZFS,
o ERIMEDEIL

HICFEHEEIOCHMEENDFHIYLHICBTAERMEDEEZE ., SMIBLUSAFARI
(kD& - DRI KYBESHIZT B,

o SAEIRAMBNICHEITIEMARDIKEE
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HEEDIIITEHELTVSMNZEET 5, SREFRMRRATO, EMHTOERE, BBREA
D#EZBL T, RAELBEEZMHEAT S,

o EER=RA
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BEEFEKREETHFIANDRMZEHEL. VHFEOERMMEDILEEILBREDHEEFD
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o NFEDHELEMRK
B-BOP # AWV HIGEERAICKY . SESFLEBMAT —ILERERT—IVIZEITHAR-TA4F
SHYRICEITBHIGSDEHFESEZEARNICHLNIT 5, A FEDHTENNICTRREL T4 TAVMRD
SEEEENAERSNSBREEFHELNITEH, SHIZHFIAT7 - EILEFTHOEELTED D,
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RN RERTDEDHAABACEY. KROEDZREL. REDHBRGFHRZHIFILEY., BE
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A.10 SMI Fact sheet
SPICA / SMI Fact Sheet

SPICA Mid-infrared Instrument (SMI) covers
the wavelength range of 12-36 um with four channels:

A , < L
ICAM St s
Parameter SMI/LR | gjicviewer IMR HR Gt ot
for SMI/LR : H‘i\'gh-_speed spectral mapping
2 27 15 G N '

. and wide-area survey
Band centre - um 34 ‘with SMI/LR and /CAM
Wavelength - um 17-36 34 18-36 12-18@ B
Spectral resolution R 50 — 150 ) 5 1300-2300® 33000 (©) b
(diffuse source) (20 - 110) (1100-1400) Spectral mappll

Field of view 600"x37" 600"x720"  60'Xx3.7  4'x1T with /MR

4 slits 1 slit 1slit Sensitivity for a point source (50, 1 hr)

Band centre FWHM 2.7 3.5 2.7 2’ E 1 1 10"
Pixel scale 0.7x0.7 0.7 x0.7 0.7 0.7
Detector 1K x 1K Si:Sb Si:Sh Si:Sb Si:As

T T

10—19
10—20

IAIJISUDS Bul]

Point source sensitivity (5 /1 hr)d
Continuum - puly 25 @) 13 280 @ 1400 @
Line - 1020 W/m2 (@ 5 2.8 1.0
Survey speed - arcmin?/hr © ~28 ~1.8

SMI/LR(®) "

Diffuse source sensitivity (5c/1 hr)@(®)
Continuum - MJy/sr
Line - 1010 W/m?/sr . 0.8

Saturation limit - Jy ~20000

(a) continuous coverage up to 18.1 pm + partial coverage for H,0 18.66 um. * = 75 = 30 35

(b) A/&6A = 150 (SMI/LR) and 1300 (/MR) at A = 36 um. Wavelength (um)

(c) designed for A20 um diffraction limited PSF. - - - -

(d) sensitivity estimated with Fowler-16 sampling for SMI/LR and /CAM (0.5 Hz) (g) survey speed for the 5 ¢ detection of a point source with the continuum ﬂlix of .
and with ramp curve sampling for /MR (0.5 Hz) and /HR (1 Hz sampling). 100 py for SMI/LR at A = 30 um (/CAM at 34 um) and the line flux of 3x1019 W/m

() contiftium sensitivity rescaled with R = 50, R = 1300, and R = 25000 for fpr /MR at A = 28 um, both in the low background case with overheads of rgadout
SMI/LR, /MR and /HR, respectively. time included (32 sec/frame for SMI/LR and /CAM due to Fowler-16 sampling).

(f) sensitivity for an unresolved line. (h) sensitivity for ‘a diffuse source in a 4” x 4” (SMI/LR , /MR) or 2” x 2” area (/HR).

SMI Factsheet v12.1 - 01 July 2019 (i) background levels are assumed to be 80 Mly/sr (High) and 15 Mly/sr (Low) at 25 um.

2022/3/14 B MNDIREFNMNE-TINIVYIRTESFH

- - -High background(j)i
L‘ow backgroulnd

(zW/M) YH/ “dIN/ 104 Ay

—

Continuum sensitivity for SMI/LR (uly)
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Space Infrared Telescope for Commology ond Astrophysics

A.8 SAFARI Fact sheet

4~ SPICA/SAFARI Fact Sheet

SAFARI Overview SPICA Mission
ESA/]JAXA collaboration

2022/3/14

+ Four band grating spectrometer R

« Continuous spectroscopic capability from 34-230 pm

Waveband
SW MW

Parameter

Band centre / pm 45 72

Wavelength range / pm 34-56 54-89 87-143

140-230

Band centre beam FWHM 4.5" 7.2" 12"

Point source spectroscopy (50-1hr)
Limiting flux / x10-20 Wm-2

Limiting flux density / mly

19”

Limiting flux / x10-20 Wm-2

Limiting flux density / mly
Mapping spectroscopy” (50-1hr)

Limiting flux / x10-20 Wm-2

Limiting flux density / mly

Telescope effective area 4.6 m?
Primary mirror temperature 8K
Goal mission lifetime - 5 years

System performance v.s. target

flux density, relative to the

background limited case

« The sensitivity decrease is due
to the increased photon noise
from the target source
Data given up to the
instrument saturation limits for
each band (31, 51 and 87 Jy
for the SW, MW and LW bands
respectively.

Limiting source performance
relative to background limited case

—
o

-

LWband
MW band
SW band

LR mode
~ HR mode

f=]
5]

10" 10°
Source flux density / Jy

Limiting flux / x10-20 Wm-2
Limiting flux density / mly

Photometric mapping* (50-1hr)
Limiting flux density / ply 209 192 194

239

Confusion limit (50)

“RON

= sAFARI

15 wly 200 ply 2 mly

Sensitivities based on detector NEP 2x10-1° W/vVHz
* Mapping performance is for a reference area of 1 arcmin?

10 mly

SAFARI/HR resolution as
function of wavelength

B DEFRIME-TINIVY K TERLSF

SAFARI GS Factsheet V1.0 - 30t September 2016
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A.9 B-BOP Factsheet

SPIC

Poldrimetric camera * ., - 2"

| B-BOP Fact Sheet

Slmul'taneous observations in 3 bands over the range 50-420 um

' FoV fri

R -

11.8'x1.8" to 2.6’x2&6'.

200 pm

Map;#I instrument delivering |, Q and U Stokes parameters
?

350 um

135—225um

280—420pm

# of pixels 4x16x16

16x 16

8x8

10" x 10"

20" x 20"

Band centre FWHM 5.5"

Astrophysical background surface brightness 4.75 Mly/sr

e

Point Source sensitivity in Stokes (Q,U) at 5% polarization

level

Surface brightness sensitivity (unpolarised) 0.17 Mly/sr

Sensitivity to map Stokes (Q,U) at 5% polarization level 4.8 Mly/sr

15.7" 2755 Assumptions:
Detector NEP: 3.1018 W.Hz1/2
3.64 Mly/sr | 1.87 MJy/st | Telescope mirror temperature: 8 K
Mirror: 2.5 m, 17.3 % areal obscuration
0.57 mly 1.06 mly Background includes:
* Zodiacal light, ISM, CIB, CMB at
5.6 mly 16.1 mly 30.2 mly location typical of extragalactic
observations
0.059 MJy/sr | 0.030 MJy/sr | * Telescope
* Instrument optics (transmission 50%)
1.7 Mly/sr | 0.86 Mly/sr Focal plane

All sensitivities are for 50, 10h maping of a 1 square degree area
For polarization, 5o refers to the polarization fraction p (p/0,=5)

Only internal observation overheads included
Stray light and confusion limit not included

2022/3/14

Sky footprint

FABNSEFIME-TINILYIETIESF
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